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Koues Yl.H., Apoi!o M.Yl. Pl7 - 11907 
KoaqxpHUHeHTbi Kne6wa-fopnaaa llfiH aHrHyHHrapHbTX rpyrrn 

ill. To"'e"'Hbie rpynnhi rerparoHanbHoll, opropoM6HqecKoH, 

MOHOKllHHHOH H TpHKllHHHOfi CHHf'OHHH 

flng OilH03H8"1HbiX H: llBYX3H8"1HbiX KOITpeilCT8Bll8HKi:f 44 8HT'KYHRT8pHbiX 

wy6HH:KOBCKHX ( M8f'HH:THbiX) TO"'e'-IHbiX rpynrr T8TparOH8llbHOiJ:, opropoM6H"'8-

CKOll, MOHOKnHHH01:f 11 TpHKnHHHOli CtrHI"'OHH"H HaH,aeHbi K03cfJ¢HUH8HTbi Kne6ura

fOpilaHa ( B euae npHBOllSIWHX yaurapHbiX Marpuu). T a6ynupoaaHHbie a pa6ore 

K03qwtntUH8HTbl cornaCOBBHbl C K03cfJ¢uuueHT8MH BHTHepa. flpRB8ll8Hbi TBK)ol{e 

ra6nHUbi xapaKrepoa, 6aaHCHblX ¢YHKURH 11 ra6nHUbT yMHO*eHIHI Konpeacraa.'le

HHii. flpHMeHSinCSI MeTOD, OCHOBBHHbJJ.i Ha H3BeCTHOi.f neMMe PaKa (o6o6meH

HOit aaropaMH Ha cnyqatt KonpeacrasneHHH aHrHyHHTapHbiX rpynn), HMeJOwHH 

pSin npeKMywecra no cpaaHeHHJO c paaee npe.anaraalliHMHCR. Ta6nHUbT Heo6-

XODHMbi npH peweHHH PSill8 38il8"1 TeOpHH: KpHCT81111H"'eCKOI"O nons:~: H CTI8KTpo

CKOTIHH Taepnoro rena (npasnna or6opa, reopeMa BHrHepa-3KKapTa n .a.p.). 

Pa6oTa BbmonHeHa e l1a6oparopuu TeoperuqecKofr ¢H3HKH OHIIH. 

Coo6meHHe 06benaHeHHOro HHCTHTyTa lll!epHbiX HccnenosaHHii. Lly6Ha 1978 

Kotzev I.N., Araya M.I. Pl7 - 11907 
Clebsch-Gordan Coefficients for Antiunitary Groups. 
III. Point Groups of Tetragonal, Orthorombic, Mono
clinic and Triclinic ( Cryst.) System. 

For single-and two-valued corepresentations of 44 antiunitary 
Shubnikov's (magnetic) point groups of tetragonal, orthorombic, mono 
clinic and triclinic (cryst.) system the Clebsch-Gordan coefficients 
have been found (as reducible unitary matrices). The coefficients 
tabulated are consistent to the 'Nigner coefficients • Tables of cha
racters, of basis functions and multiplication ones for corepresen
tations are also presented. A method based on the known Racah 
lemma (generalized for the case of corepresentations of antiunitary 
.~roups) was applied. It has some advantages as compared to ear
Her used • Tables are necessary at solving some problems of crys
tal field theory and solid state spectroscopy (selection rules, the 
'NiQner-Eckart theorem etc.) 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

© 1978 06r.e/JHH9HHbl/t HHCTHryT R/J9pHblX HCCneiJOBaiUI/t P.yrfHIJ 

I. B nep:eo~ ~acTPI HacTORmeM pa6oTH/I/ noKasaHo, ~To HeMMa 
PaKa, ycTa.HaB.JIHBBJlllM cBR:s:o Mellt,Izy Koaqq:mzyJ:eHTB.Ml! KJre6rua-rop,n;a.Ha 
,ll;JIR HMHefunix npe.n;cTaBJieiDIM HeKoTopo! rpyniTH H ee no,n;rpynn, HMeeT 
MeCTO PI ,ll;JIR KOnpe,ll;CTaBJieiDifi a.HTHyHHTapHHX rpynn PI PIX no,n;rpynn. 
Ha 6ase aToro npe~oxeH MeTo,n; H ~PicHeHH KOB~MUHeHTH KJre6ma-rop
.n;aHa ,ll;JIR Konpe,n;cTaBJieiDiil: (o,n;Ho:ma~HHx H ,n;eysHa~HHx) :ecex 90 a.HTH
yHHTapHHx my6HMKOBCKMX (Ma.I'HHTHHX) TO~e~HHX rpynn /2/ . .11CXO,IU!HMH 
,ll;JIR ~HCHeiml! yiTOMfiHyTHX KO~PJUHeHTOB Si:BJI.IliOTCSi lliHpoKO HSBeCTHHe 
Koa~eHTH Blll'Hepa ~~ m4, j2m2 1 J m ) . 06IIIBJl cxeMa ~HcHeHMil: 
,n;rum BO BTOpOil: ~aCTH /J , r,n;e npn:ee,n;eHH Ta6JIHin,I ,ll;JIR II rpynn Ky6H
~eCKOil: CMHrOH'Hll. llpH BTOM, HCllOH:bSYSi HSOMOpP'HSM rpynn 'PI BH6MpBR 

6a3HCHHe ¢yHKIU'IH Konpe,n;cTaBJieHHtl 'leTHiiMH, npH mmepCHH I E c.l 
y,n;aeTCSi cymeCTBeHHO COKpaTHT:b 06~M Ta6HHU! ,ll;OCTaTO'lHO Ta6yHE:pOBaT:b 
KO~HUHeHTH ,ll;JIR 2I rpyniTH - no O,ll;HOI HS Kax,ll;Oro KHacca H30MOPW
HHX rpynn (eM. Ta6H. I :e 131). Koa~RUHeHTH ,ll;JIR rpynn THna Gx Ci 
HaxO,ll;SiTCSi PIS COOTBeTCT~X KO~HUHeHTOB rpynn ~ C no-
MOml>D COOTHOllieHPJil: 

ffof e, ,fol &;/fo+ ~ c 1 = rp1+ ~,~:~ lfo-~ c J= ff,e,.~.l~Jr& &J. <I) 
B STOtt ~aCTPI pa60TH ,ll;aHH Ta6HHUH ,ll;HSi aHTHyHHTapHHX ruy6HHKOB 

CKHX TO'le'IHHX rpynn TeTparOHa.JibHOl! (Ta0JI.5-9), OpTOpOMdHl!eCJ.tOl! 
(TaOJI. IO,II) MOHOKHMHHOtl (Ia0n.l2,I3) H TpHKHHHHO~ (Ta0n.I4) 

CHHrOHHH. fpyniTH reKCarOHa.JI:bHOA H TpHrOHa.JibHOtl CHHrOHHM paCCMaTpPI
BaiOTCSi B I 41 . 

llpMMeHSieMaSI npPI ~HcHeHHH cxeMa nocHe.n;o:eaTeHbHoro cnycKa no 
neno~~l no,n;rpynn /I/ ,ll;HSi Kax,ll;OI CHHrOHHH ITOSiCHSieTCSi COOTBeTCT:eyD
I!IPI.U: pHCYHKOM. 
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2. Ka.lK.nM ns Tadmm: rrMeeT cJie;rr,yK111Yro cTpyKTYPY. 

a) Tad,mma xapaKTepon H 6a3MCIIblX (;.ynrunrti Korrpe,llcTaBJieRl1i!, 

ITOCTpoeHHali ITO Odpa3ijy CTaH,llapTHHX TadJIMU ,liAR OO~HHX rrpe,liCTaBJie

HHit TO'I8'!Hb1X rpyiiii /5,6/. YKa3aJ!bl TaKJKe CMMBOJIL! 4/3 H8IIpMBO,lii!MilX 

rrpe,liCTaBJieimi! ymrTapHOM ITO,llrpynllbl, 11RBa3HMOM8HT 11 
/( (l) M ero 

"rrpoerunrM" r (fo) ~ nm Korrp8,1(CTaBJI8HI!il no BMHrepy' xapaKTepbl ll 

MaTp:I!IW !J,I-IRCllpOBaHHOI'O aHTMYJIUTapHOrO orrepaTOpa a o 

6) TadJII!Ua COOTB8TCTEMR ROITp8,liCTaBJI81lllM - penyKUMR KOITpe,liCTaB-

JI8HMit D()( rpynrrH :fl- Ha rro.nrpynrry B 
n) Tad;mua YMHOJKeHMR Rorrpe,llcTaBJielllli!. ,lJ.Im Y.IIOOCTBa yKa3aHH 

J!l!Illb HOMepa KOITpe,liCTaBJI6HMit, a KpaTHOCTb ITOBTOp8HIDI C(3 KOIIpe,li-

CTaBJieHJUI (3 ,llaeTcJI B ruue cTerreHHoro rroKa3aTeJIJI : (3 c~. 
r) TadJIHUa Ko~eHTOB KJiedrua-rop.nana ~ Korrpe.ncTaBJiellllii. 

l1pMBe,lleHH YHMTapHble MaTpMUhl u~ f;,a ' rrpi!BO,IUIIIlMe KpOH8KepoBCKl18 

I1 p0l13B8,!(8Hl1il KOI1 pe.n CT a.BJI8HMll K KBa3Il.I\I!arOHaJlbHOMY BH;rr,y. ,lJ.im 
KpaTROCTll OIIylli8HH Tpl!BllaJlbHHe R03@1HUH6HTH [ 11_, ($2 82 1 (3

2
1 8

2 
j =-1 , 

a TaKJKe MaTPHI.\h! u d I} . COOTB8TCTBYI<ll.lUe HM R03!)_¢JHUH8HTH orrpe-

,l\8JIJIIOTCJI COOTHOill8HUeM . . . 

f fJ2 ~, (31 ~ lfo~ g 1 = (-1l~)-1-J(~J-J(fo~J[~1 ~, ~2~ /fo~ B 1. C2) 

B OTJ!l1'll18 OT aHaJIOrM'IHOro COOTHOill8HM ,liAR R03q¢JHUHeHTOB Bnrnepa 

3,li6Cb RBa3HMOM8HTH j (f.J f}J) IIOBT0Pfll!ll1HXCJI ROIIp8,liCTaBJieHI1H MoryT OHT!/ 

pa3JIM'!Hflhlli /J/, 'ITO yRa3HBa8TCJI B03JI8 COOTB8TCTByDmeit MaTpnuhiL/1~. 
,lJ.Im Y.D:OOCTBa 3B83,liO'IROit Ha.D: {?> OTMe'!eHH Te CTOJIOIW MaTpHn,lj ~1 , 
3JI8M8HTbl KOTOpHX B COOTB8TCTBIIH C (2) MeHJIIOT 3HaK ITpM rrepeCTaHOBKe 

UH,lleKCOB f01 B~ ~ (32 112 · 
I!pl1MepH I1pMM8H6HIDI BHB6.!16HHHX K03tf.t!JHUHeHTOB ITpHB6.D:6HH B /.:!, 7/. 
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TadJnuta 5a• 

G U61-Jc= G a 
JJ & e =-422( E 2~ (~)~f;_~~ () 

'4 ' y;f' ~h ~) =4jmmm: E 2G, (!1)(2~ !(} 
C..w ® '8 =4 mmf E 2~ ( r;)(zo. ~ e 
JJ1h (Ct~=f_mm~ E 2C4 (C;){zr}j~TJ lTG 
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]]8 t.f7 J~,. f (lJfi) 
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